A b s t r a c t : One of the two main telescopes at Sydney Observatory is a computer-controlled 35.6-cm Celestron. It is used with a television-type system. There is an integrating CCD camera available as well as an ordinary TV camera for bright objects. The images from the cameras can be shown in the Observatory's lecture room. They are first put through an image processor which allows constant enhancement, spatial filtering and the recording of images for use on cloudy nights. Preliminary results are encouraging, and show the value of the system, even in Sydney's highly light-polluted sky.
Introduction
Sydney Observatory is a museum of astronomy and a public observatory. It is a branch of a major museum, the Museum of Applied Arts and Sciences. Its role as a museum of astronomy has been discussed elsewhere (Lomb 1989) . As a public observatory it is open to the public on six evenings each week. Evening visits are structured sessions that comprise a tour of the exhibition, a film and telescope viewings. Up to 30 people are accepted for each session, with one session per evening being held in October-March and two sessions for the remainder of the year. These evening sessions are usually booked out several weeks in advance.
When the public visits the Observatory they want to look through a telescope, and the larger the better. This is their main reason for visiting. They want to see bright, spectacular objects with which they are familiar, such as the Moon, Jupiter and Saturn. There are, however, disadvantages with direct observation:
• it gives a distorted view of astronomy; modern professional astronomers do not spend their time looking through telescopes.
• it is difficult to point out features in the image.
• each person in a group only gets very brief glimpses through the telescope.
• there is no way of knowing what people actually perceive in their brief glimpse; often it is found that the telescope has been knocked accidentally and is pointed at a nearly blank field without a complaint from the people looking through it!
• there is nothing to show on a cloudy night.
A solution to these problems is to use a television-type system with a CCD camera on the telescope, and to show the images 'live' to a group in a lecture theatre. This kind of arrangement is employed very successfully at the Adler Planetarium in Chicago (Fienberg 1989) .
At Sydney Observatory we are developing a similar system. The camera equipment is to be placed on a modern telescope and the images shown in a lecture room on the other side of the building. We are fortunate, however, in having another major telescope, a 29-cm refractor dating from 1874. The public will be able to look through this historic telescope and experience nineteenth century astronomy, while in the lecture room they will get the CCD images of twentieth century astronomy.
The Equipment (a) The telescope
The telescope used with the CCD camera is a computercontrolled Celestron 14 (35.6-cm) telescope. The advantage of the computer control is that it enables faint objects to be found quickly even from our light-polluted site. Some initial problems with poor setting accuracy have been experienced. We think we have traced the problem to an inaccurate counter-balance to the declination motor.
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The camera used is a Star I system from Photometries Limited. The CCD chip has 576 x 384 pixels and is cooled to -45°C. Integration time can be varied from 0.1 s to hours. For bright objects such as the Moon, Jupiter and Saturn, an ordinary TV frame rate CCD camera is available, a Panasonic WV-BL200.
(c) The optical coupler
The camera is attached to the telescope with an adaptor developed at the Observatory. It is based on a Celestron telecompressor and reduces the focal ratio from f/11 to about f/3.6. This is necessary to broaden the field to about 30' x 18', which is sufficient for object acquisition. Eventually, it will be modified to allow limited zoom capability. Narrow band filters ([O III], H/?) can be inserted before the camera.
(d) The image processor
Before being shown, the images are put through an image processing system based on a Visionetics VFG2 frame grabber.
This allows contrast to be manipulated and spatial filters to be used. As well, images can be stored for later recall on cloudy nights or during the day.
Discussion
Early results are promising. A 4.1 s integration of the region of M42 shows stars down to magnitude 14. This is to be compared with the naked-eye limiting magnitude of the same telescope for an experienced observer in our location of magnitude 11.
The spatial filtering capability given by the image processor is very useful. High-pass filtering can considerably improve images of some objects (Figure 1) or images of the Moon. Alternatively, nebulosity can be emphasised by using a dilation filter.
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